(19) 



J 



Europalsches Patentamt 
European Patent Office 
Office europeen des brevets 



HI 



(11) 



EP 1 375 728 A1 



(12) 



EUROPEAN PATENT APPLICATION 

published in accordance with Art. 158(3) EPC 



(43) Date of publication: 

02.01.2004 Bulletin 2004/01 

(21) Application number 02713207.5 

(22) Date of filing: 27.03.2002 



(51) IntCI. 7 : D06F 39/08 

(86) International application number: 
PCT/JP2002/002975 

(87) International publication number: 

WO 2002/081808 (17.10.2002 Gazette 2002/42) 



(84) Designated Contracting States: 

AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 
MC NLPTSETR 
Designated Extension States: 
AL LT LV MK RO SI 

(30) Priority: 05.04.2001 JP 2001106923 
27.04.2001 JP 2001133252 

(71) Applicant: Sanyo Electric Co., Ltd. 
Morlguchl-shi, Osaka 570-8677 (JP) 

(72) Inventors: 

• MAMIYA, Haruoc/o SANYO ELECTRIC CO., LTD. 
Moriguchi-shi, Osaka 570-8677 (JP) 



• ONISHI, Katsujl c/o SANYO ELECTRIC CO., LTD. 
Morlguchl-shi, Osaka 570-8677 (JP) 

• EIFUKU.Yujl c/o SANYO ELECTRIC CO., LTD. 
Morlguchl-shi, Osaka 570-8677 (JP) 

• KURODA, Kolchi 

c/o SANYO ELECTRIC CO., LTD. 
Morlguchl-shi, Osaka 570-6677 (JP) 

• MAE, Shinji c/o SANYO ELECTRIC CO., LTD. 
Morlguchl-shi, Osaka 570-8677 (JP) 

(74) Representative: Stell, Christian, Dlpl.-lng. et al 
Wttte, Weller & Partner, 
Postfach 10 54 62 
70047 Stuttgart (DE) 



(54) ELECTRIC WASHING MACHINE 



(57) An electric washing machine according to the 
present invention performs a washing process with the 
use of electrolyzed water. When the level of supplied 
water reaches an electrolyzlng water level which is low- 
er than a washing water level, energization of an eiec- 
trolyzing device (31) is started. At this time, air is sup- 



plied into an electrolyzlng chamber (32) by an air pump 
(89), so that water in the electrolyzing chamber (32) is 
caused to flow, thereby assisting efficient electrolysis of 
the water. The water thus electrolyzed has an enhanced 
cleaning capability thereby to improve the washing per- 
formance of the washing machine. 
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Description : lower portion of the electro lyzingchaniber, wherein the 

air supplying means supplies the' air during the ener- 

TECHNICAL FIELD ■ gization: by* the energization controlling means.. 

[0007]*. With, this arrangement, u^e air .promotes the. . 

[0001] The present invention relates to an .electric s. flow of, the water in: the electroryzing chamber, so that . 

washing machine. the water can. efficiently be* electrolyzed! Therefore, 

.. . densely electrolyzed water can advantageously be ob- 

' PRIOR Art -tained. 

[0008] In accordance with a third aspect of the present . . . 

[0002] Electric washing machines usually perform a \''10 1 invention, there is providecJ an electric washing rrmchirie 

washing process with the use of a detergent, r comprising a washing tub for containing laundry, an 

'• '. . electro iyz ing. device f^ 

SUMMARY OF THE INVENTION . ".- washing process, to impart a cleaning capability to the 

. water without addition of a detergent., and energization 
[0003] It is an object of the present invention to pro- .1$ controlling means f for controtling energization of .the . 
vide an electric washing machine which, is capable of % - "ejectroiyzing device for the electrolysis, the energisation 
washing laundry without the use of a o^tergent^Furmer 1 \; controllin^means » including means for detecting an eri- 
the present invention is directed to an electric washing . . -ergization . electric current; wherein the energization 
machine which uses a drastically reduced amount of a . ; controlling means changes conditions for. the energiza- 
detergent. . - " 20. tion. of the electrolyzing device aiccording to the : detected 

[0004] In accordance with a first aspect of the present : : en 

invention, there is provided an electric washing machine . : [0009] .. This arrangement suppresses overcurrent 
comprising a washingtub for containing laundry, water during the electrolysis and permits adjustment of the en- 
level detecting means for detecting a level of water sup ergjzatibn electric current for the electrolysis when the 
plied, into the washing tub, and an eiectrolyzing device . 25 washing process is performed with the.use 6f a reduced' 
for electrolyzing the water in use for a washing process - _ . amount of the detergent Therefore, densely, electro- 
to impart a cleaning capability to the water withoutad- . . .. lyzed water can advantageously be obtained. The en- .. 
dition of a detergent, the electric was hirig machine char- ergization conditions are herein changed; for example, 
acterized by energization controlling means which en- by changing the magnitude.of the Energization electric, 
ergizes the electroryzing device forthe electrolysis when . 30 current, by switching between continuous energization 
the water level detecting means senses that the levels and intermittent energization; , by changing the ratio be- 
the water contained in the washing tub. reaches a pre- _.;tween an energization period and a nori-energi ze'd pe- 
determined water level.whlch Is lower than a water (eve! . " riod during the jntermittent en 
required for a washing or. rinsing operation after water - ing the energization. . " • ; . . 
supply into the washing tub is started for the washing 6tJ 35 • [001 0] In accordance with a fourth aspect of the 
rinsing operation present invention, there is provided an electric washing. . 

[0005] With this arrangement, the electrolysis is start- . machine comprising r a washing tub provided in a hous- 
ed by the energization and the timing of the start of the ';. 'mg for containing laundry, an electroryzing device for 
electrolysis is advanced, so that the electrolysis can be* ; . electrolyzing water ih use for ^washing process to im- . - 
carried out for a longer period of time. As a resutt r water *o part a cleaning capability to the water without addition 
■ electrolyzed to a high degree or so-called "densely elec-. . of a detergent, and energization controlling means, for . 
trotyzed" water can be produced, thereby-enhancing the controlling energization i of ; ;the electrolyzing device for 
cleaning capability. the electrolysis, the housing having an openable lid cov- .* 

[0006] In accordance with a second aspect of. the . ering a loading port through which the laundry is loaded . 
present invention, there is provided an electric Washing: <*5 : into and unloaded from the washing tub/the energiza-. 
machine comprising a washing tub for containing laun- tion controlling means including means for detecting the 
dry, an electrolyz ing device for electrplyzingwater i n.use. ' . opening and closing of the lid, wherein the e nerg izatlon ' 
for a washing process to. impart a cleaning capabilityto ; ^controlling means stops the energization upon detection 
the water without addition of a detergent, and energiza^,". of the opening of the. lid*. 

tion controlling means for controlling energization -of: the ,50 [0011] .This arrangement gives:a feeling of safety to a 
electrolyzing device for the electrolysis, the electroryz> : "'■ user. 

ing device including an electrolyzing chamber, at. least .[0012]* In accordance with a f rfth aspect of thepresent 
one pair of electrodes disposed in the electrolyzing r . invention, there is. provided Ian electric washing rriachine 
chamber, and a i water, communication. path which per- . . ^.comprising a washing. tub; for containing laundry and ; 
mits communication between the electrolyzing charter 7- 5 -5 washing the laun idry there in, amj an electrolyzing device 
and the washing tub for water passage, the.;eiectric for electrojyzing water : .in*use for a washing process to 
: washing machine characterized by air supplying means .. impart a cleaning capability tothe water wtthout addition - 
for supplying air into the electroryzing chamber frbma _ . of a detergent, the electric washing machine character-. . 
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ized by washing controlling means which selectively ef- 
fects a first course in which the detergent is added to 
water contained in the washing tub for a washing oper- 
ation and a second course in which the water electro- 
lyzed by the electrolyzlng device is employed for the 
washing operation without the addition of the detergent 
to the water contained in the washing tub, and interme- 
diate dehydration period reducing means for reducing a 
period of an intermediate dehydrating operation to be 
performed after the washing operation or a rinsing op- 
eration when the second course is effected by the wash- 
ing controlling means as compared with that when the 
first course is effected. 

[0013] With this arrangement, a process time In the 
second course in which a smaller amount of the deter- 
gent is used can be reduced. In the second course, a 
resistance caused due to bubbles of the detergent can 
be reduced, so that a dehydration effect can be en- 
hanced in a shorter period of time. 
[0014] In accordance with a sixth aspect of the 
present invention, there is provided an electric washing 
machine comprising a washing tub for containing laun- 
dry and washing the laundry therein, and an electrolyz- 
ing device for electrolyzing water in use for a washing 
process to impart a cleaning capability to the water with- 
out addition of a detergent, the electric washing machine 
characterized by washing controlling means which se- 
lectively effects a first course in which the detergent is 
added to water contained in the washing tub for a wash- 
ing operation and a second course in which the water 
electrolyzed by the electrolyzing device is employed for 
the washing operation without the addition of the deter- 
gent to the water contained In the washing tub, and wa- 
ter drainage period reducing means for reducing a pe- 
riod of water drainage from the washing tub when the 
second course is effected by the washing controlling 
means as compared with that when the first course is 
effected. 

[001 5] The second course in which a smaller amount 
of the detergent is used suppresses the generation of 
the bubbles as compared with the first course in which 
a greater amount of the detergent is used, so that the 
water can be drained in a shorter period of time. There- 
fore, a process time in the second course can be re- 
duced by the water drainage period reducing means. 
[0016] In accordance with a seventh aspect of the 
present invention, there is provided an electric washing 
machine comprising a washing tub for containing laun- 
dry, and an electrolyzing device for electrolyzing water 
in use for a washing process to impart a cleaning capa- 
bility to the water without addition of a detergent, the 
electric washing machine characterized by energization 
controlling means which, where the detergent is added 
to water contained in the washing tub for the washing 
process, stops energization of the electrolyzing device 
during a washing operation but effects energization of 
the electrolyzing device during a rinsing operation. 
[0017] With this arrangement, the electrolysis is not 



carried out during the washing operation employing the 
water containing the detergent, but carried out only dur- 
ing the rinsing operation. Therefore, the overcurrent can 
assuredly be prevented during the washing operation, 
a and a sterilizing effect can be provided during the rinsing 
operation. 

[0018] In accordance with an eighth aspect of the 
present invention, there is provided an electric washing 
machine comprising a washing tub for containing laun- 

io dry and washing the laundry therein, and an electrolyz- 
ing device for electrolyzing water in use for a washing 
process to impart a cleaning capability to the water with- 
out addition of a detergent, the electric washing machine 
characterized by washing controlling means which se- 

*5 lectively effects a first course in which the detergent is 
added to water contained in the washing tub for a wash- 
ing operation and a second course in which the water 
electrolyzed by the electrolyzing device is employed for 
the washing operation without the addition of the deter- 

20 gent to the water contained in the washing tub, wherein 
the energization controlling means reduces a period of 
energization of the electrolyzing device or an energiza- 
tion electric current when the first course is effected as 
compared with that when the second course is effected. 

25 [0019] With this arrangement, the electrolysis is also 
carried out when the detergent is added, but the ener- 
gization period or the energization electric current is re- 
duced for suppression of overcurrent. Thus, the water 
can be electrolyzed without any problem, and provide a 

30 sterilizing effect of the electrolyzed water. 

[0020] In accordance with a ninth aspect of the 
present invention, there is provided an electric washing 
machine comprising a washing tub for containing laun- 
dry, and an electrolyzing device for electrolyzing water 

55 in use for a washing process to impart a cleaning capa- 
bility to the water without addition of a detergent, the 
electric washing machine characterized by energization 
controlling means which, where a dry-cleaning course 
is predefined for performing the washing process with 

^0 the use of a dry-cleaning detergent, performs one of 
three control operations in the dry-cleaning course, the 
three control operations including a control operation in 
which energization of the electrolyzing device is stopped 
and control operations in which an energization period 

45 or an energization electric current is reduced as com- 
pared with that in a course accompanying the energiza- 
tion of the electrolyzing device. 
[0021] With this arrangement, shrinkage of clothes 
due to the electrolyzed water can be suppressed in the 

so dry-cleaning course. 

[0022] In accordance with a tenth aspect of the 
present invention .there is provided an electric washing 
machine comprising a washing tub for containing water 
and laundry and washing the laundry therein by agltat- 

« ing the water and the laundry, the electric washing ma- 
chine characterized by water treatment means for elec- 
trolyzing the water to impart a cleaning capability to the 
water, and air bubble generating means for generating 
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minute air bubbles by injecting air into. the water. ^ 
[0023] With this arrangement the deariing capability 
can be improved by the electrolyzed water and urtrason- : 
ic waves caused "when the minute air bubbles.-are brb- : 
ken. .. • . . 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0024] 



.'10 



Fig, 1 is a side sectional view of a fully automatic 
washing machine according to one embodiment.of 
the present invention; 

Fig. 2 Is a partly sectional front view of the fully au- 
tomatic washing machine shown 10 .Fig. 1 ; ' . 
Fig. 3 is a partly sectional side view of a water treat- 
ment unit; .. 
Fig. 4 is a schematic diagram schematically ilius : .: 
trating the construction of the water treatment-unit' 
. as viewed from the front side thereof ; 
Fig. 5 is a plan view of an operaiioh panel for illus- 
trating the constructions of an operation section and 
a display section; 

Fig. 6 is a diagram illustrating the electrical con- 
struction of the fully automatic washing machine ac- 
cording to the embodiment; "- ■"; 
Fig. 7 is a flow chart for explaining a washing proc- 
ess in a standard course to be performed by the fully 
automatic, washing machine-^ 
bodiment; 

Fig. 8 is a flow chart tor explaining a washing proc- 
ess in a zero detergent course to.be perfprme^ by 
the fully automatic- washing machine according. to 
the embodiment;.. 

Fig. 9 is a timing chart for explaining the washing 
process in the zero detergent course to be per- 
formed by the fully automatic washing machine ac- 
cording to the embodiment; 
Fig. 10 is a flow chart for explaining a: control oper- 
ation for controlling the energization of the water, 
treatment unit in the zero detergent course.-ih the 
fully automatic washing machine, according to. the 
embodiment; . 

Fig. 11 is a circuit diagram schematically illustrating 
an energization circuit and an electric current de? 
tection circuit according to the embodiment; 
Fig. 1 2 is a flow chart for explaining a washing proc- 
ess in a zero detergent course different from the 
course shown r.in Fig. 8 in the fully automatic wash^ 
irig rtiachine according to the embodiment; and 
Fig. 13 is a timing/chart for explaining a preliminary., 
washing operation, and a main washing operation 
to be performed by the fully automatic washing nia-, 
. chine according to the embodiment. . I\ 

EMBODIMENTS OFTHE INVENTION 7 

[0025] A fully automatic washing machine according 
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" toone embodiment of the present invention will herein- 
after be described with reference to the* attached draw:, 
ihgs, ... " ^ ' . ' ■;. • ' _ '• • 
[0026] Fig. 1 is a side, sectional view illustrating the . 
/construction of the fully automatic washing machine ac- 
cording to this embodiment. A bottomedcylindncal outer 
tub 2 is suspended in a forwardly inclined manner within 
a housihg-1 of the washing machine by front suspension., 
rods 3 and rear suspension rods 4 (thoughone front sus- 
pension rod and. one rear suspension rod are shown in 
the figure, there are two front suspension rods and two 
rear suspension rods). A front upper portion of the hous- . 
•ing 1 projects forward correspondingly to the forward 
projection of an upper portion of the inclined outer tub 
2. the housing 1 has a widely open front portion 16 : 
which is;j cove red with a detachable front panel 1.7. 
Therefore, an upper portion of the front panel 17 projects 
cprrespondirigiy to the projection of the upper portion of 
the outer tub 2. ■ 

[0027] A wash i n g/dehydrati on tub (in ner tub) 5 h aving 
a multiplicity of dehydration perforations formed in a cir- 
cumferential wall: thereof is supported within the outer 
tub 2 rotatabry about a dehydration shaft 6 thereof The 
outer tub 2 and the inner tub 5 constitute a washing tub 
according to the present invention A pulsator 7 (water 
stream generating means) for generating water streams 
within the outer tub 2 for agitation of. laundry is disposed 
on an inner bottom portion of the inner tub 5. A driving 
mechanism 10 for driving the pulsator 7 and the inner 
tub 5 is, provided at the bottom of the outer tub 2 . The 
driving mechanism 1 0. includes the dehydration shaft 6. ~ 
a pulsator shaft 9 provided in the dehydration shaft 6 for 

. rotating the pulsator 7, a motor 8 provided coaxialiy with 
the dehydration shaft 8 and the pulsator shaft 9, and a", 
cfiitch for switch ably transmitting power of the motor 8 
only to the pulsatorshaft 9 or to both the pulsator shaft 
9 and the dehydration shaft 6. The driving mechanism 

. .10 principally rotates only the pulsator 7 in one direction 
or in opposite directions in. a washing operation and a 
nnsing operation and unitanly rotates the inner tub 5 
and the pulsator 7 in one direction (or in a normal direc- 
,tion) in a dehydrating operation. The inner tub 5. is to- . 
tated qnce ; by each turn of the motors. On the other, 
hand -a reduction gear mechanism (not shown) is pro-, 
vtded in a middle, portion.of the pulsator shaft 9, so that 
the 1 pulsator 7 is rotated. according to a reduction radio 

. of the reduction g^rmechan ism. 
[0028] . Awater supplyport 1 1 having a-detergerrt con- 
tainer 1 1a for supplying a detergent contained therein is 
provided on an upper rear side of the outer tub 2 Awater 

; supply^tube 12 having a Water supply valve 13 provided 
in a middle portion mere6ris;connectedtothe water sup- 
ply port 11 When the water supply valve 13 is opened 

. tap water is supplied to the water supply port 1 1 from an 
external tap through the water supply tube 12. thus, the 
.tap water flows downward^ntd the outer tub 2 from the 
water supply port 1 1 . One end of a water drainage tube 
14 is connected to a front bottom portion or lowermost 
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portion of the outer tub 2. The water drainage tube 14 
is opened and closed by a water drainage valve 1 5. The 
other end of the water drainage tube 14 is connected to 
an external sewage drain through a self-standing hose 
not shown. The opening and closing of the water drain- 
age valve 15 are associated with the switching of the 
aforesaid clutch. When a torque motor 26 (see Fig. 6) 
is not operated, the pulsator 7 is decoupled from the in- 
ner tub 5 so as to be solely rotated with the water drain- 
age valve 15 being closed. When the torque motor is 
operated to pull a wire to the midst, the pulsator 7 is 
coupled to the inner tub 5 with the water drainage valve 
1 5 being closed. When the wire is further pulled, the wa- 
ter drainage valve 15 is opened with the pulsator 7 kept 
coupled to the inner tub 5. 

[0029] In the washing machine according to this em- 
bodiment, the outer tub 2 and the inner tub 5 are inclined 
forward as described above, so that open tops of the 
outer tub 2 and the inner tub 5 are directed forward with 
respect to a vertically upward direction. That is, a center 
tine CL of the outer tub 2 is tilted at a predetermined tilt 
angle a with respect to a vertical line VL. Thus, a user 
standing in front of the washing machine can easily view 
the bottom of the inner tub 5 and easily take out the laun- 
dry. A tilt angle a of about 5 degrees to about 20 degrees 
ensures easy take-out of the laundry, and yet suppress- 
es the projection of the housing 1 . In this embodiment, 
the tilt angle a is set at about 10 degrees. 
[0030] An electrolyzing device 31 as water treatment 
means is disposed on a lower portion of a circumferen- 
tial wall ol the outer tub 2. The electrolyzing device 31 
is provided as a unit separate from the outer tub 2, and 
fixed to the outer tub 2 by screws, for example. The elec- 
trolyzing device 31 is located on a front side of the outer 
tub 2, and appears when the front panel 1 7 is removed. 
This arrangement facilitates the repair and replacement 
of the electrolyzing device 31 . 

[0031] The electrolyzing device 31 includes an elec- 
trolyzing chamber 32 provided separately from the outer 
tub 2, a pair of electrodes 33 disposed in the electrolyz- 
ing chamber 32, an upper water communication path 34 
connecting an upper portion 69 of the electrolyzing 
chamber 32 to the outer tub 2, and a lower water com- 
munication path 35 connecting a lower portion of the 
electrolyzing chamber 32 to the outer tub 2. 
[0032] The electrolyzing device 31 is located at such 
a vertical position that at least parts of the pair of elec- 
trodes 33 are submerged in water when the level of the 
water contained in the outer tub 2 reaches a washing 
water level. 

[0033] The pair of electrodes 33 include a first elec- 
trode 33a and a second electrode 33b. The first elec- 
trode 33a and the second electrode 33b each have a 
thin square plate shape. The electrolyzing chamber 32 
is configured in a thin box shape having a smaller depth 
(indicated by D1 in Fig. 3) with respect to the circumfer- 
ential wall of the outer tub 2. The first electrode 33a and 
the second electrode 33b are disposed in predeter- 



mined spaced relation in the electrolyzing chamber 32 
with surfaces thereof facing toward the circumferential 
wall of the outer tub. This arrangement suppresses the 
projection of the electrolyzing device 31 provided on the 
s circumferential surface of the outer tub 2. Thus , the elec- 
trolyzing device 31 is prevented rrombumping against 
the housing 1 when the outer tub 2 vibrates during the 
dehydrating operation. 

[0034] It is also conceivable that the electrolyzing 
10 chamber 32 of the electrolyzing device 31 is provided 
integrally with the outer tub 2 and the electrodes 33 are 
provided inside the outer tub 2. In this case, however, it 
is difficult to mount the electrodes 33 in a narrow space 
inside the outer tub 2 and to take out the electrodes 33 
15 for maintenance and recycling. This is why the electro- 
lyzing device 31 is provided as a unit, i.e., as a water 
treatment unit 60, which can be mounted outside the 
outer tub 2, 

[0035] The water treatment unit 60 is constructed so 

20 as to be handled unitarily in the assembling. For exam- 
ple, the water treatment unit has the electrolyzing cham- 
ber 32, the pair of electrodes 33 disposed in the elec- 
trolyzing chamber 32, and the pair of water communi- 
cation paths 34, 35 extending from the electrolyzing 

25 chamber 32, so as to solely constitute the aforesaid 
electrolyzing device 31 . The electrolyzing chamber 32 
and the pair of water communication paths 34, 35 are 
integrally formed of a synthetic resin. 
[0036] The water treatment unit 60 is mounted on a 

so front lower right portion of the outer tub 2 as seen from 
the front side thereof in Fig. 2 in an open space defined 
between a comer of the housing 1 and the outer tub 2. 
An energization circuit 30 (see Fig. 6) Is electrically con- 
nected to the water treatment unit 60. The energization 

& circuit 30 has a transformer 61 and the like. The trans- 
former 61 which typically has a greater weight is stably 
fixed to a highly strong front portion 62 of a right comer 
of the housing 1 as seen from the front side thereof. The 
transformer61 may befixedto the bottom 64 of the outer 

40 tub 2. In this case, the vibrations of the outer tub 2 can 
advantageously be suppressed by utilizing the great 
weight of the transformer 61 . 

[0037] The water treatment unit 60 and the transform- 
er 61 are located in the vicinity of the open portion 1 6 of 

^5 the housing 1 and, therefore, easily accessed through 
the open portion 1 6 for an assembling operation , a main- 
tenance operation for repair, replacement or the like, 
and a disassembling operation for recycling. Further, the 
water treatment unit 60 and the transformer 61 are 

50 closely located, so that electrical connection therebe- 
tween is easily established. Since the water treatment 
unit 60 and the transformer 61 are detachably fixed by 
screws, the aforesaid operations can advantageously 
be performed. 

55 [0038] The water treatment unit 60 and the transform- 
er 61 are fixed at a position remote from electrical com- 
ponents for controlling motor rotation such as a rotation 
sensor 24 (see Fig. 6) provided in the motor 8 and a 
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control circuit board 65 fixed to a front left portion 63 of 
the housing 1 and including an invertor driving section ' 
23 (see Fig. 6), and interconnection components (not . 
shown) connecting these components. Thus, noises 
caused by the transformer 61! durlng'alectrotysis.can be 
prevented from exerting an adverse effect on trie control 
of the- rotation* of. the motor 8. . 

[0039] As shown in Fig: 3, the electrodes 33 are dis~ 
posed parallel to the largest face, e.g.; a front face por- 
tion 71, of the thin-box-shaped , electrolyzing chamber . 
32, and each have a -plate shape having a. size "corre- 
sponding to the size of the front face portion 71 . Since 
the electrodes 33 thus "have greater areas, a require^ 
ment for the surface areas is satisfied by a minimum . 
number of electrodes 33. The electrodes 03 are formed„. 
of a metal, and disposed in opposed relation, the plate- 
shaped electrodes 33 are supported at a predetermined 
inter-electrode pitch with opposite sides of plate faces " 
thereof or opposite edges thereof being Weld; .Opposite \. 
polarities are respectively applied to the. pair of elec- 
trodes 33 for the electrolysis of the water. 
[0040] The arrangement of the electrodes 33 is not 
limited to the pair of electrodes having.the opposite po- 
larities. For example, three electrodes 33. may be dis- 
posed in juxtaposition w.ithplate surfaces, thereof pp- .. 
posed to each other. Alternatively, five. electrodes -33 
may be disposed in juxtaposition. with plate surfaces 
thereof opposed to each other. In these cases, the pb-, 
larities of the electrodes 33 are alternated so that each- 
adjacent pair of electrodes 33 have opposite polarities; 
What is important is that at least one pair, of electrodes 
33 are provided, Therefore, the following description is 
directed to a case where one pair of electrodes 33 are • 
provided. 

[0041 ] The vertically opposite edges of the electrodes 
33 are held by the electrolyzing chamber :3S. Upper edg-; 
es of the electrodes 33 are held in recesses 77 formed 
in the electrolyzing chamber 32. These recesses 77 are 
defined between a pair pf ribs projecting inward from a' ; 
top face portion 75 of the electrolyzing chamber, 32. 
Lower edges of the electrodes 33 are held by a bottom 
face portion 76 of the electrolyzing chamber 32 via teVr 
minal covers 85. The terminal covers sis coyer the lower .; 
edges of the electrodes 33, and seal gaps between the 
bottom face portion 76 of the electrolyzing chamber 32 , 
and the lower edges of the electrodes 33 for prevention 
of accumulation of lint, the electrodes 33 may be sup- 
ported at laterally opposite sides thereof. 
[0042] The inter-electrode pitch . (indicated by D2), 
more specifically, a spacing (indicated by :D3) between 
the electrodes 33, is preferably not" smaller than 2mrn. 
and not greater than Srn'rn, for exaniple* If the spacing; 
is smaller than 2mm, the lint is liable to come into a: 
space, between the electrodes 33 and adhere on the 
electrodes, thereby reducing the electrolysis. efficiency 
and the durability. If the spacing is greater than 5mmr 
application of a higher voltage is required for maintain- 
ing the electrolysis efficiency at a high level, making . 



, . practical ..construction . difficult. , Withaspaci ng -.of not 
" smaller than -2mni and riot greater than 5mm", a practi- - 
caliy high durability and a high electrolysis efficiency can 
be realized. 

5 [0043] it is conceivable mat the electrolyzing chamber. 
32.ls:fQFmed of a material different from the •material /or 
■ - • ■ ■ "the outer tub 2 or, alternatively.' of the same material as 
the . outer tub 2 . In the JaUer case, the: electrolyzing ' 
■ 0 '■ chamber 32 can easily be handled for recycling thereof . 
io For example, the. electrolyzing chamber 32 is formed of 
an. olefin resin such as polypropylene (PP) . This resin-, 
is^also employed as the material for the outer tub. 2 to 
. ■ : impart the outer tub with a chemical. resistance, to water 
corita in ihg agents such as a detergent arid a bleaching 
75 J agent. Further, addition, of. a reinforcing material such as 
gliass fibers to the material for the ejectroJyzing chamber 
• .32 advantageously suppresses reduction in.the strength 
. . of theiub due to increase in water temperature. 
[0044] As shown , in Figs/3 and;4; the .electrolyzing 
20 chamber 32 has the bottom; face portion 76; the front 
face portion 71 : a rear face portion . 72, a right side face' 
portion 73 and a left side face portion 74 which extend 
. . up" right from the periphery of the bottom face portion 76. 
and the top face portion 75: The electrodes 33 are dis- 
:-25 posedjn a space defined by the face portions 71 to 76, 
. and water is retained in the space. The electrolyzing 
'■ : chamber 32 is configured so as 16 have a smaller di° 
- rriension as measured from the front. face portion 71 to 
the rear face portion 72. The.electrodes 33 are disposed 
30 generally parallel to the front face portion 71 . The elec- 
trolyzing chamber 32 is constituted by a pair of vertically 
separable bodies 78, 79 (see Fig. 2). 
[0045] . An upper portion 69 of tf^ electrolyzing chani- 
. ber-32; is inclined with one side thereof located at a high- 
. S5 "i. er posftion.-That is, . the top face portion 75 of the elec- 
; trolyzing chamber 32 is inclined upward toward the right 
side thereof as seen from the front side thereof. The up= 
per water communication . path 34 extends from a part 
of the rear face portion 72 at the higher position; The 
: .40 lower water cortimunicatipn path 35 extends from a part 
of the reair face portion 72 at a lower position of the elec- 
trolyzing chamber 32. ■ 
. [0046] The pair qfwater^^ 
. are arranged generally parallel to each other in vertically 
,-^5; juxtaposed relation.The water ^communication paths 34, 
} - 35. are tubes having a round section .and formed inte- 
grally with the rear, face portion -72 of the electrolyzing 
chamber 32. The' shape of the pair of water, commuhi- 
' cation paths 34, 35 Is hot limitecHo the tubular shape, 
so . as long as spaces are defined therein for communica- 
" . tion.between the inside i'of the electrolyzing chamber 32 
.and the inside of the outer tub 2 for water passage: It is 
':/ : also conceivable- to provide the water corrynuriicatiori . 
paths. separately from the eiectrolyzing chamber 32 or 
55 1 i ntegrally with the outer tub 2 . - 

[0047] The water flows I nto the electrolyzing chamber 
\ 32?fromthe.outertub2^^ 

... nication path 35 '. Water treated in the electrolyzing 
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chamber 32 flows out into the outer tub 2 through the 
upper water communication path 34. The water is 
caused to flow in this manner by the water streams gen- 
erated in the outer tub 2 by the rotation of the pulsator 7. 
[0048] The way of the water flow In the pair of water 
communication paths 34, 35 is not particularly limited, 
but it is also conceivable that the water flows in a direc- 
tion opposite to that described above. It is merely nec- 
essary that the pair of water communication paths 34, 
35 are provided for the water inlet and the water outlet, 
and it is also conceivable that at least one of the water 
communication paths includes a plurality of water com- 
munication paths, e.g., three or more water communi- 
cation paths. It is also conceivable that the pair of water 
communication paths are provided unitariiy or as a sin- 
gle water communication path. For example, the single 
water communication path is not divided into two water 
communication paths for the water inlet and the water 
outlet, but may double as a water inlet path and a water 
outlet path. The following description is directed to a 
case where the lower water communication path 35 and 
the upper water communication path 34 serve as the 
water inlet path and the water outlet path, respectively. 
[0049] As shown in Fig. 3, the pair of water commu- 
nication paths 34, 35 are connected to the outer tub 2 
via packings 81 . The packings for the water communi- 
cation paths 34, 35 have the same construction and, 
therefore, an explanation will be given only to the pack- 
ing for the water communication path 34. 
[0050] The packing 81 is a cylindrical elastic compo- 
nent such as composed of a rubber. The packing 81 is 
fitted around the water communication path 34. The 
packing 81 Is press-fitted in a connection port 67 formed 
on an outer surface 66 (circumferential wall) of the outer 
tub 2 externally of the outer tub 2. The packing 81 has 
a long sealing distance between the tubular water com- 
munication path 34 and the connection port 67. The 
packing 81 is fitted in a predetermined radially com- 
pressed manner to seal a gap between the inner circum- 
ference of the connection port 67 and the outer circum- 
ference of the water communication path 34. The pack- 
ing 81 is elastically deformable in its radial and axialdi- 
rections. Thus, the packing 81 accommodates dimen- 
sional errors in the connection port 67 and the water 
communication path 34. Further, the packing 81 can ac- 
commodate a dimensional difference between a pitch 
of the pair of water communication paths 34, 35 and a 
pitch of the pair of connection ports 67. The packing 81 
accommodates thermal deformation of the outer tub 2 
occurring when hot water is retained in the outer tub 2. 
Thus, breakage and water leakage can be prevented. 
[0051] Besides the cylindrical packing, an 0-ring and 
a sheet packing may be employed as the packing 81 . 
[0052] The electrolyzing chamber 32 has a plurality of 
fixingportions, e.g., four fixing portions 80, provided in 
the vicinity of the pair of water communication paths 34, 
35 for fixing the electrolyzing chamber 32 to the outer 
tub 2 by screws. The screws 86 extending through 



through-holes of the fixing portions 80 are externally 
screwed into bosses 68 projecting from the outer sur- 
face 66 of the outer tub 2. 

[0053] Terminals 84 of the electrodes 33 extend out- 

a wa.rd through the bottom face portion 76 of the electro- 
lyzing chamber 32 as shown in Fig. 4. Even if water 
drops adhere on the outer surface of the electrolyzing 
chamber 32 due to water condensation and overflow of 
the water from the washing tub, a short-circuit between 

10 the terminals 84 of the pair of electrodes 33 is less liable 
to occur due to the water drops. Thus, the terminals 84 
can electrically be isolated from each other. Further, a 
separation plate 87 is provided for separating the termi- 
nals 84 of the pair of electrodes 33 from each other. The 

15 separation plate 87 prevents movement of the water 
drops to ensure the electrical isolation. The separation 
plate 87 may double as the fixing portion 80 formed in- 
tegrally with the electrolyzing chamber 32 for reduction 
of the number of the components. 

20 [0054] The water treatment unit 60 is assembled in 
the following manner. With the separable bodies 78, 79 
of the electrolyzing chamber 32 being separated from 
each other, the electrodes 33 are set in one 78 of the 
separable bodies. Then, the pair of separable bodies 78, 

25 79 are combined with each other, and seams thereof 
are sealed. Thus, the assembling of the water treatment 
unit 60 is completed. The water treatment unit 60 having 
the box-shaped electrolyzing chamber 32 per se can be 
tested, for example, for the sealingproperty and the 

30 electrolysis performance thereof, before it is mounted 
on the outer tub 2. Then, the pair of water communica- 
tion paths 34, 35 are externally press-fitted in the con- 
nection ports 67 of the outer tub 2 with the intervention 
of the packings 81 . The fixing portions 80 of the electro- 
ns ryzing chamber 32 are respectively fixed to the bosses 
66 of the outer tub 2 by screws. The terminals 84 of the 
electrodes 33 are electrically connected to the energiza- 
tion circuit 30. Further, the water treatment unit 60 can 
be removed from the outer tub 2 by performing the afore - 

*o said operations in a reverse order. Thus, the mainte- 
nance operation and the disassembling operation for 
the recycling can be facilitated. 
[0055] Since the water treatment unit 60 is thus pro- 
vided on the outside of the outer tub 2, the mounting 

45 operation for mounting the water treatment unit 60 on 
the outer tub 2, the maintenance operation for the water 
treatment unit 60 and the disassembling operation for 
the recycling can easily be performed from the outside 
of the outer tub 2. If the electrodes 33 were disposed 

so between the outer tub 2 and the washing/dehydration 
tub 5, there would be a need for an additional space in 
the outer tub 2 and additional water to be retained in the 
space. Where the water treatment unit 60 is mounted 
on the outer surface of the outer tub 2, on the other hand, 

33 the need for the additional space and the additional wa- 
ter is obviated. 

[0056] It is herein merely necessary that the water 
treatment unit 60 which ensures easy implementation 
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of the aforesaid operations is provided as. a unitsepa- box-shaped electrolyzin'g chamber 32 provided on the . ! * .„ 
rate from the outer tub 2and unitarily handled. For ex- .-outer surface 66ofthe outer tub 2, so that the stagnation " , '» 

ample, the water treatment unit 60 may include the pair. • of the water and the trapping.of air can be suppressed. ■ . . 
of electrodes 33 and the fixing portions 80 for fixing the ' . . Thus, the water is caused to flow vertically (inadirection 
unit to the outer tub 2; and be adapted toelectrolyze the * indicatedby ariarrowih Fig. 3) for efficient electrolysis. - 
water in use for the washing process by its own. or in .{0064]- Where the water flows upward In the electro- .- " 

cooperation with the outer tub 2 to imparl a cleaning ca~ ryzing chamber. 32 ; the provision of the upper water 
pability to the water without addition of the detergent . , communication path 34 at the" inclined upper portion 69 
[0057] The water treatment unit 60 is detachable from \, of the electrolyzing chamber 32 permits the water flowr . • 
theoutertub 2, so thaUhe detaching operation.can hi^h- J? ing upward in the electrolyzing chamber 32 to be guided 
ly conveniently be.performed: Where theelectrodes 33 along the inclination'" into the upper water ccmmunica- 
contain a precious metal, easy recycling- is i advanta-. tion path 34tq : speedily flow but, thereby facilitating the ' 
gecusly ensured. ' water flow. The lower water communication path 36 pro- . 

[0058] Since the water treatment unit 60 incorporates . vided at the lower end of. the electrolyzirig.chamber 32 ■ . 
the electrolyzing chamber 32 and the pair of electrodes 15 prevents i the stagnation of the water in the electrolyzing ' 
33, the water treatment unit 60 can unitarily be handled . chamber 32.. This advantageously facilitates the wat^ 
for the mounting and. maintenance operations. Thus, ■•"'.„ flow in. the electrolyzing chambe^ 
these operations can lurther be facilitated. ,/[0065] , . It is preferred 

[0059] Since the electrodes ,3a are supported at the: ' " provided in a space where the water flows to e^ 
opposite sides thereof with in the box-shaped eledroryz- ^ ^ It is particularly preferred that the. : 

ing chamber 32 f the water treatmenfunit 60 can be nan- electrodes 33 are provided in a space where the water 
died without careful atteniion. Therefore, the assem- ■'.'" •'is circulated with respect to the outer iub 2... Thus, the 
bling, maintenance, and disassembling operations pair; use . efficiency of the electrolyzed water, can be en-, 
further be. facilitated. In addition, there'is no possibility. . . hanced. For example; it inconceivable that a circulation 
that the electrodes ;33 are displaced or dislodged in the mechanism is provided for. forcibly circulating the water . 
electrolyzing chamber 32 due to thie vibrations; of the / . .by sucking^ the water from the outer tutf 2 through. ah : ' 

outer tub 2 during the dehydrating operation. - -.inlet thereof and discharging the water thrpu^ "" % ;•*. 

[0060] With the packings 81 provided between the * thereof , and the electrodes .33 are provided in the circu^ 
water treatment unit 60 and the outer tub 2 dimensional Jation mechanism. The circulation mechanism may 
errors in me. outer tub 2 and the corresponding porti ... 
of the water treatment unit 60 can be accommodated by cation between ah upper portion and a lower portion of 
elastic deformation of the packings 81 when the" water the outer tub 2, and an electric pump for causing the 
treatment unit 60 is mounted on the outer.tub 2, so;that. " Water to pass thrc>ugh.the water passage. The construc : 
the mounting can easily be achieved. In addition, the : lion of such. a circulation mechanism, is disclosed in Jap- 
sealing of the gap between the waier treatment unit 60 as . anese Patent Application!^ 

andtheoutertub 2canbeachieved..Theref6re,bondingJ T filed by the applicant of the present invention. Besides, . 

for the sealing can be obviated, so that labor for the as-,' a known construction for the water circulation may be 

sembling operation can be alleviated and the detaching > employed. .. . . " : 

and disassembling operations can be facilitated, [0066], „Sirwe lhe^ 

[0061] By the provision of the pair of water cqmmuni- r *p ■ - box shape having a smaller depth with respect to the 

cation paths 34, 35, the water inlet path and. the. water outer surface of the outer tub 2, the projection of the 

outlet path between the electrolyzing charnber 32 and ■ .water, treatment unit 60 from the puter surface of the out- .. 

the outer tub 2 can be separated, whereby the water is " er tub 2 can be reduced. Where the electrolyzing cham- . 

caused . to efficiently flow between the::electroVzing : : -; . ber 32 is of a thin type fitted oh the out^ 

chamber32and"the.outertub2.Thus,thetreatedwater '.'.45 ,66 as the outer surface of the outer tub 2/ for exarnple, 

can be supplied into the outer tub 2 for effective iise : in an Increase iin the si2e of the housing i is suppressed ".. 

thewashing process without wastage, so that the clean? . -. which may be. required forpreventionpf the" b ■ 

ing capability and' the sterilizing capability can be en- )■' .. water treatment unit 60 againsUhe housing 1 during the v. 

hanced. Further, the water from the outer tub2 is caused . dehydrating operation as described above. Thus, sp 

to flow within the electrolyzing charnber 32 for emcient, -50 saving can be achieved. W . . - . 

electrolysis.- : ber 32 is of a thin type fitted on the bottom 64 as the 

[0062] The pair of. water communication paths 34 f 35... , outer surface of the outer tub 2, the piping arrangement . 

are spaced apart from each other, so that the treated for the drainage.of used water from. the electrolyzirig 

water is prevented from flowing back into the electrolyz-. ; 'chamber 32 can be Simplified, thereby achieving space 

ing chamber 32 immediately after flowing out of the elec- ^5 saving . - 

trolyzing chamber 32. [0067] Where theTelectrolyzing chamber 32 is proyid-^^ ^ 

[0063] The pair of water communication paths 34; 35 . , ed below the outer tub 2, e.g., below the bottom 64 and . _ 
are provided at different vertical positions of the thin-. the outer side surface 66 ; : water retained at a lower water. ' 
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level within the outer tub 2 can also be utilized. For ex- 
ample, the electrotyzing process can be started in the 
midst of the water supply to the outer tub 2, so that the 
time required for the electrolysis can be reduced. Fur- 
ther, a course In which the electrolyzed water is utilized 
at a lower water level can be realized. 
[0068] Where the electrolyzing chamber 32 is provid- 
ed on the outer side surface 66 of the outer tub 2 and 
the water communication path 35 is provided atthe low- 
er end of the electrolyzing chamber 32, the water in the 
electrolyzing chamber 32 is allowed to flow out into the 
outer tub 2 through the water communication path 35 
during the water drainage from the outer tub 2. 
[0069] It is also conceivable that at least a part of the 
electrolyzing chamber 32 is formed integrally with the 
outer tub 2. In this case, the electrolyzing chamber 32 
is preferably provided so as to project outward from the 
outer surface of the outer tub 2 or to be recessed along 
the inner surface of the outer tub 2. Thus, the interior 
configuration of the outer tub 2 can generally property 
be maintained, thereby preventing reduction in space 
efficiency within the outer tub 2 and increase in water 
consumption morethan necessary. Where the inner sur- 
face of the electrolyzing chamber 32 and the inner sur- 
face of the outer tub 2 are continuous, these inner sur- 
faces are preferably inclined with respect to each other 
to facilitate the water flow between the inside of the outer 
tub 2 and the inside of the electrolyzing chamber 32. 
[0070] In the meantime, the water from the outer tub 
2 is often contaminated with lint. If the lint adheres on 
the electrodes 33, there is a fear that the durability of 
the electrodes 33 and the electrolysis efficiency are re- 
duced. Therefore, a problem associated with the con- 
tamination of the water treatment unit 60 with the lint is 
solved in the following manner. 
[0071] Comer portions 62 of the electrodes 33 each 
have an R-shape 83 (partly shown in Fig. 4). Thus, the 
electrodes 33 have no corner edge, so that the lint is 
less liable to be caught on the comer portions of the 
electrodes 33 and easily released. Even if the lint is 
caught on the comer portions 82, the lint is naturally re- 
leased from the comer portion 82 by the water streams. 
[0072] The R-shape 83 includes an R-shape as seen 
perpendicularly to the plate surface of the electrode 33, 
and an R-shape as seen along the plate surface of the 
electrode 33. At least some of the comer portions may 
be rounded, but it is preferred that more of the comer 
portions, particularly, all the corner portions, are round- 
ed. 

[0073] The spacing (D3) between the electrodes 33 
is determined so as to prevent the lint from being caught 
therebetween. The spacing is preferably not smaller 
than 2mm, for example. If the spacing is smaller than 
2mm, the lint is liable to be caught. Further, a spacing 
(D4) between the electrode 33 and the electrolyzing 
chamber 32 may be the same as the aforesaid spacing, 
or zero. That is, there may be no gap between the elec- 
trodes and the electrolyzi.ng chamber 32. 



[0074] This prevents reduction in water fluidity due to 
adhesion of the lint. Tnls also prevents the lint from hin- 
dering the contact of the water with the electrodes 33. 
As a result, the reduction in electrolysis efficiency due 

5 to the lint can be prevented, so that the electrolysis ef- 
ficiency can be maintained at a higher level. Since the 
lint is permitted to enter the water treatment unit 60, 
there is no need for provision of a lint filter and mainte- 
nance against the lint. 

10 [0075] As shown in Fig. 2, the washing machine may 
have an air bubble generator 68 for generating air bub- 
bles from the bottom 64 of the outer tub 2 for enhance- 
ment of the cleaning capability. Where the air bubble 
generator 88 and the water treatment unit 60 are used 

f£ in combination, the electrolysis can be achieved more 
efficiently. 

[0076] The air bubble generator 88 includes an air 
pump 89, an air hose 90 connected to an air outlet of 
the air pump 89 for air supply, and a nozzle (not shown) 

20 connected to an end of the air hose 90 for ejecting air 
into the outer tub 2. When the air bubble generator 88 
is actuated in the washing process, the air is ej ected 
from the nozzle, and flows into the washing/dehydration 
tub 5 through the perforations of the washing/dehydra- 

25 tion tub 5 to generate air bubbles below the pulsator 7. 
The air bubbles are agitated by the rotating pulsator 7, 
and broken into a multiplicity of minute air bubbles. 
When the minute air bubbles are brought into contact 
with the laundry, the minute air bubbles are broken to 

30 generate ultrasonic waves. At this time, shock waves 
within an ultrasonic range are generated, thereby pro- 
moting removal of dirt components adhering onto the 
laundry. Thus, the cleaning capability can be enhanced 
as compared with a case where air bubbles are not ap- 

35 plied. 

[0077] The air bubble generator 88 has a function as 
air supplying means for supplying air into the electrolyz- 
ing chamber 32 from a lower portion 70 of the electro- 
lyzing chamber 32 in addition to the originally intended 

40 function for enhancing the cleaning capability. The air 
supplying means generates water streams by promot- 
ing upward water flow within the electrolyzing chamber 
32 of the water treatment unit 60. The air hose 90 is 
branched in a middle portion thereof. One branch ex- 

45 tends to the nozzle, and the other branch is connected 
to the electrolyzing chamber 32. 
[0078] A single air supply port 91 is provided in the 
lower portion 70 of the electrolyzing chamber 32 so as 
to be supplied with the air from the air hose 90 as shown 

50 in Fig. 4. A plurality of air supply ports 91 may be pro- 
vided. The air pump 89 is actuated in the electrolyzing 
process. The air supplied into the electrolyzing chamber 
32 from the air supply port 91 is broken into air bubbles 
E, which float in the electrolyzing chamber 32 to flow 

55 into the outer tub 2 through the upper water communi- 
cation path 34 (in a direction indicated by a one-dot-and- 
dash line in Fig. 4). Correspondingly, the water retained 
in the electrolyzing chamber 32 is caused to flow by the 
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flow of the air (in a direction indicated by a broken line . - a self-arranged course, a fast course key 4 0 for select- 
in Fig. 4). Particularly, where the upper portion 69 of trie. .- ing a fast course,'; a thorough rinsing course key .41 for 
electrolyzing chamber.32 is inclined and the water com*. • . selecting a thorough, rinsing course, and a zero deter- 
munication path 34 is located at the higher position, the . gent" course .key 42 for .selecting a; . zero detergent", 
air bubbles can quickly flow out of the electrolyzing - 5 course,' ^ 
chamber 32, so that the water flow can further be facll- .-. . [0084] The standard course is a washing course in 
itated. There is no possibility that the air bubbles are:, which astandard washing process, is performed. The 
trapped between the electrodes 33. As a result, fcheeiec- self-arranged, course is a wash ing. course in which a 
trolysis efficiency can be enhanced. Therefore, a voltV - . = washing process is perforrhedaccorclng to a procedure 
; age required to provide a predetermined electrolyzing . 10 r . set by a user (manually set procedure) . The fast course 
capability can be reduced, thereby realizing reduction is a washing course in-which a washing process time is 
in size,, cost and. power consumption of. the electrical' \ • short. The 'thorough rinsing course is a washing course 
components such as the transformer 61 . - . in which a rinsing operation is thoroughly performed by 

[0079] The air supply, port 91 is disposed so as not to increasing a rinsing operation period and.the number of 
overlap with trie electrodes 33 as seen in plan and so is times of the rinsing operation. These courses employ a- 
as not to face toward the electrodes 33. Thus/ the. air detergent. In these cburse^/water containing the deter- . 
can be supplied without contact with the electrodes 33.. . ."gent (detergent solution) is retained in the. outer tub 2 
Therefore, reduction in electrolysis efficiency due to the and the laundry is washed by generating water streams 
air can be suppressed.. It is preferred that the air supply •. .-* fay the rotation of .the pulsator7. These courseware col- 
port91 is horizontally spaced a predetermined distance' *o . lectryely: referred to as a firsi washing course. \ 
from edges of the.electrodes33in a corner of the bottom . [0085] The zero detergent cpurse employs no deter- 
face portion 76 of the electrolyzing chamber 32. The pre^ . ... gent. In this course; water retained in the outer tub 2 is" 
determined distance is a distance such as.not.to permit .. . - electrolyzed by the=eiectrolyzing device 31 for product 
the contact of the air with the electrodes 33/for example, , - . tioh of electrolyzed water, and the laundry is washed'by 
10mm, 25 generating water streams by the rotation of the pulsator 

[0080] The air supply port 91 and .the upper water 7. The zero detergent course is referred toas a secohd 
communication, path 34 are disposed at diagonally op-. washing course. .. 

posite positions as seen from the front-side. Thus, the .. , [0086] The display section 28 includes a course dis- 
air can flow a longer distance in the electrolyzing cham-: play section 43 for displaying a selected washing 
ber 32, so that the water flow can be facilitated. The air 00 • course; a detergent amount display section 44 as infor- 
supplyport91 and the lower water communication. path . .. . mfctiqn means for displaying the amount of the detergent 
35 are disposed at laterally separate positions as seen : . corresponding to the load of the laundry, and a zero de- 
from the front side: Thus, water present in a position re- • • iergent display section 45 as second Information means 
mote from the lower water communication path 35 is . ' for indicating addition of no detergent by lighting an LED. 
caused to easily flow, which may otherwise: have a dif- 35 In the course display section 43; -LEDs 46 are provided 
ficufty in flowing. in the vicinity of the, respective c^uree keys, and one of 

[0081] Thus, the waterflow in the electrpiyzing cham-: • ' the LEDs corresponding to the selected.washing course 
ber 32 can be facilitated for efficient electrolysis. In ad-\ . v ; is. lighted, In the detergent amount display section 44, a 
dition, the air is introduced into the outer tub 2 for im plurality of LEDs 47 are provided in an illustration of a 

provement of the cleaning capability. The aforesaid air *" *o detergent, measure cup, aria* a number of LEDs 47xor- 
pump 89 may be adapted to supply the . air only. to. the. , .! . responding to. the. amount of the. detergent are lighted 
electrolyzing chamber 32. . Referring back to Fig. 1- the , . for indication of th 

following explanation is directed to a case where the air . . [0087] Fig. 6 is a diagram illustrating the electrical 
bubble generator 88 is hot provided: - ' -construction oft^ 

[0082] A top plate 18 is provided.on a top face of the \, '5 cording to this erhbipdiment. A.cbhtrol center is a control 
housing 1 . The top plate 18 has a laundry loading port . .. section 20 including a CPU , a RAM," a ROM, atimer and 
18a provided in a center, portion thereof: The loading - .. the like. The control section 20 is comprised of a micro- 
port 1 8a is covered with' an openabJe. upper lid 19. An. . . .processor An operation signal is inputted to the cbntroj 
. pperationpanel48isprovidedinfrontof thet6pplate18; - section 20 from.the operation section 21. .A water tevek 
[0083] Fig. 5 is a plan view of the operation panel 48. so. deteciionsigrial js inputted to the control section from a. 
The. operation panel 48 includes an operation section ' . water level. sensor 22 : as water level detecting means 
21 and a display, section. 28. The operation section 2 1 . for'detectingtheleVelpMhe water contained in theouter 
has a power supply key 49 for. turning on power supply;* .tub 2. The. control-section 20 Js. connected, to a switch . 
to the machine, a start key 36 for starting a washing . ;57* as open/close detecting means for detecting the 
process, and a set of course.keys 37 as.selecting means '-fss opening and closing of the uppier lid 1 9:. When the upper 
for selecting a washing course. The. course key set .37 . .. lid; 19 is operiVthe control section 20 detects this state 
includes a standard course key 38 for selecting a stand-.. . on the basis of theON/OFF of : an internal circuit of the \ 
ard course, a self-arranged course key 39 for selecting' / switch 57. The control section 20 controls, the rotation 
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of the motor 8 via the invertor driving section 23, and 
controls the operation of the torque motor 26 and the 
operation of the water supply valve 1 3 via a (oad driving 
section 25. The torque motor 26 controls the operation 
of the clutch 27 and the operation of the water drainage 
valve 15 as described above. Further, the control sec- 
tion 20 controls the operation of the display section 28 
and the operation of a buzzer 29 for notifying the end of 
the process and an abnormality in the process. The mo- 
tor 8 is provided with a rotation sensor 24 for outputting 
pulse signals according to the rotation thereof, and the 
pulse signals are inputted to the control section 20. The 
rotation sensor 24 is provided for detecting the rotation 
speed of the motor 8, i.e., the rotation speed of the wash- 
ing/dehydration tub. 

[0088] The pair of electrodes 33 are connected to an 
output side of the control section 20 via the energization 
circuit 30 including the transformer 61 and the like. 
When an energization signal is outputted from the con- 
trol section 20, the energization circuit 30 is actuated for 
energization of the pair of electrodes 33. 
[0089] Sequences for the respective washing courses 
are stored in the ROM 20a of the control section 20. 
[0090] When a washing course is selected by the op- 
eration of the course key set 37, a sequence for the se- 
lected washing course is read out of the ROM 20a. 
Then, the control section 20 controls loads to be applied 
to the motor 8 and the like according to the sequence, 
and performs the washing process according to the se- 
lected washing course. 

[0091 ] An explanation will be given to the operation of 
the fully automatic washing machine having the afore- 
said construction according to this embodiment. With 
reference to a flow chart in Fig. 7, there will first be de- 
scribed a case where a user selects the standard course 
which is a typical washing course employing a deter- 
gent. 

[0092] When the start key 36 is pressed to provide a 
command for the start of the washing process, the load 
or the amount of laundry loaded in the washing/dehy- 
dration tub 5 is detected prior to the supply of water 
(Step S1 ). More specifically, the pulsator 7 is rotated for 
a short period of time, and the load is determined on the 
basis of a period during which the consequent inertial 
rotation continues. In this case, load detection means is 
constituted by the pulsator 7 and the control section 20. 
Of course, the detection of the load Is not limited to this 
method, but any other method may be employed. 
[0093] Next, a washing water level is determined ac- 
cording to the detected load (Step S2), and a detergent 
amount corresponding to the load is displayed on the 
detergent amount display section 44 (Step S3) . In view 
of the display in the detergent amount display section 
44, a user adds a proper amount of a detergent into the 
washing/dehydration tub 5. 

[0094] In turn, the supply of tap water is started, and 
the water is supplied to the determined washing water 
level (Steps S4 to S6). Thus, a detergent solution ob- 



tained by dissolving the detergent in the tap water is con- 
tained in the outer tub 2. 

[0095] Subsequently, the pulsator 7 is rotated at a pre- 
determined speed in one direction or in opposite direc- 

s tlons, whereby water streams are generated In the outer 
tub 2 for washing the laundry (Step S7). Dirt adhering 
to the laundry is removed by the effects of the detergent 
and the water streams. After a lapse of a predetermined 
washing period, the pulsator 7 is stopped to end the 

10 washing operation (Steps S8, S9). 

[0096] After the washing operation is completed, a 
first intermediate dehydrating operation, a first rinsing 
operation, a second intermediate dehydrating opera- 
tion, a second rinsing operation and a final dehydrating 

15 operation are sequentially performed. Thus, the wash- 
ing process is completed. 

[0097] With reference to a flow chart In Fig. 8, an ex- 
planation will be given to a case where the user selects 
the zero detergent course which employs no detergent. 

20 [0098] When the start key 36 is pressed to provide a 
command for the start of the washing process, the LED 
of the zero detergent display section 45 is lighted in- 
stead of the display in the detergent amount display sec- 
tion 44 (Step S11) . Thus, the user is notified that no 

25 detergent is added. 

[0099] Then, the supply of tap water is started (Step 
S12). The water is supplied to a predetermined washing 
water level (more specifically a lower water level) for the 
zero detergent course. When the water in the outer tub 

30 2 reaches a predetermined level which is lower than the 
washing water level and permits the pair of electrodes 
33 of the electrolyzing device 31 to be submerged in the 
water, the electrolyzing device 31 Is actuated, i.e., the 
pair of electrodes are energized (Steps S1 3, S14) . Fur- 

35 ther, the pulsator 7 is rotated at a predetermined speed 
in one direction or in opposite directions to generate wa- 
ter streams in the outer tub 2 (Step S1 5). 
[0100] The tap water contains very small amounts of 
impurities such as iron, calcium, magnesium and 

*o chlorine . Therefore, electrofyzed water is produced 
through the electrolyzing process performed in the elec- 
trolyzing chamber 32, and the tap water goes back and 
forth between the electrolyzing chamber 32 and the out- 
er tub 2, whereby the outer tub 2 is gradually filled with 

45 the electrolyzed water. The electrolyzed water has a 
weak alkalinity. Further, active oxygen as well as hy- 
pochlorous acid (HCIO) and hypochlorous ions (CIO-) 
are generated in the electrolyzed water in the electro- 
lyzing chamber 32. Together with the electrolyzed water, 

so hypochlorous acid and hypochlorous ions flow into the 
outer tub 2. In the outer tub 2, dirt adhering to the laundry 
is removed by the effect of the alkaline water and the 
effect of the water streams. Further, the laundry is ster- 
ilized by the effect of hypochlorous acid and hypochlo- 

55 rous ions. The dirt removed from the laundry is decom- 
posed by the effect of the active oxygen in the electro- 
lyzing chamber 32, and prevented from adhering again 
to the laundry. 
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[0101] When the amount of water reaches the wash-. of; time than in a 'case where the energization Is started 

ing water level, the water supply Is stopped (Steps SI 6, x . when thewashing water level is satisfied.:As a result, 

S1 7) . On the other hand, the operation of the electro- • water electrolyzed to a high degree or so-caried "dense- 

lyzing device 31 and the operation of thepulsator 7 are . : ry eiectrolyzed" water can be obtained. Fonexample, the 

continued. After a iapse of a predetermined washing pV s; electrotyzed water has.ari increased alkalinity and,high- 
riod, the operation of ; the electrolyzing device 31 (the ... [ ; er" concentrations, of hypochlorous* acid. and riypochlor 

energization of the pair of electrodes 33) is stopped; and • ' rbus ions. As a : f esutl, the cleaning.capabflity can be en- 

the pulsator 7 is stopped for completion of the first wash- ; ' J .hanced. ...V 

ing operation (Steps SI 8 to S20). / . : , [0105] By. supplying the air from the air.pump 89 in 

. [0102] A process sequence from Step S 13 to Step ' : to association with the eh 

S20 will be explained with ref erence.tb a liming chart in:. ■ : air promotes the water flow in the eietfrolyzing chamber 

Fig. 9. "\ 324or efficient electrolysis of the water. Thus, densely 

[0103] Afterthe water supply is started (at a time point . electrolyzed water can be obtained. . . . 

t1 ) , the water level in the outer tub 2 reaches .a prede-;., • [0108] .< ; "After arunterVnediate dehydrating operation ts 

termined electrolyzing water level H1 . The efectrolyzing 15 -performed, a second washing operation^ performed in 

water level is specified as a water level at which the eiec-.. the same manner as the first washing operation . Upon- 

. trolyzing process can be started .for example, as.a water . • completion of the secondwashingoperatron. a final de: 

level at which at least, parts of the pair of electrodes, . ' r hydratirig operation is' performed, thus;: the washing 

more preferably virtually the entire electrodes 33; are. . process in the zero detergent course is completed., 

submerged in the water. The electrolyzing water level is 20 [01 07] In the case of water electrolyzed to a predeter- 

1 lower than the washing water level H2 required for the : " \ mined - degree within : a commonly ■ available" range 

washing or rinsing operation . Then, the water level sen- through the electrqjyzing process, the. cleaning capable . 
. sor 22 senses that the water contained in the outer tub ... fly of the electroiyzed water, increases as the concentra-. 

2 reaches the predetermined water level (at a time pqint . tion of the eiectrolyzed water increases; Therefore, 

t2) In response to an output signal for U>e electrolyzing 25 more densely etectrolyzed water is preferred When the 

water level H 1 from the water level sensor 22- the control . densely eiectrolyzed water is to be obtained, there is a 

section 20 starts the energization of the pair of eiec-.'./. . fear for overcurrent in the electrqlyzihg process. That is, 

trades 33. Where the air pump 89 is provided, the air - the conductibn of the electric current varies depending 

pump 89 is actuated in association with the energization .. J- on the electrical conductivity 1 of the. water, so that" trie 

of the electrodes 33 ifo supply air Into the electroryzing: energization electric current, frir the electrolysis may 

chamber 32. thus, water streams are generated in the . vary wlth the application of a substantfalty constant volt- : 

electrolyzing chamber 32 for effective electrolysis age therefore, electrically more conductive water 

While the electrolyzing process is performed, the motor . - tends to .suffer from the overcurrent/ if the energization 

8 is driven back and forth to rotate the pulsator 7 in op- electric current is set at a higherlevel for standard water 

posite directions. During this period, the water supply'is & to provide densely electrolyzed water. If the energization 

continued. When the water level in.the outer tub 2 reach-. . electric cu rrent Is set at a lower level for the electrically 

es the washing water level H2, this is : detected by ; the ,,. - more conductive water for prevention of the overcurrent, 

water level sensor 22 (at a time point : t3j,arid the water electrically less conducrtrve water teno^ to be electro : 

suppjy valve 1 3 is closed. Thereafter,. the driving btthe ; ,.' lyzed to a lower degree, so that the cleaning. capability 

motor 8 and the air pump 89 is stopped, arid the ener- . -AO . may be reduced depending on the electrical conductivity 

gization of the electrodes 33 is stopped (at a time point . of the. water. 

t4) . After the water supply valve 1 3 is closed, the water • [0108] To this end, thewashing machine 'according to 

level in the outer tub 2 is slightly reduced '. The water is . ■..*; the present invention includes energization controlling 

correspondingly supplied again" so that the water level- . means constituted by the control section 20, the ener- 

returns to the washing water level H2 (f rom a time point gization circuit 30 and ah electric current detection cir- 

t5 to a time point t6) . Then,- the washing. operation is cuit51 f or. controlling the ^ 

performed for a predetermined period; . During. this; perh . . ment unit 6(0 for the electroiysis as/s"hown.in.Fig..6. The 

6d, the driving of the motor 8 and the air pump 89 and electric current detection . circuit 5.1 is connected to the 

the energization of the electrodes 33 are effected (from energization circuit ,30, and adapted to detect the mag 

a time point t6 to a time point t7) Although the electro- «? nrtude of the energization electric current for the ener- 

lyzing process is once interrupted when the washing war gization of the electrodes 33 to output the.detected mag- 

ter level H2 is satisfied, the electrolyzing process "may hitude to the control section 20 . According to the output 

continuously be performed without the interruption. . or the "sequence; the control section 20 and the erier- 

[0104] By thus starting the energization for the eiec- gization circuit 30 cooperate with each other to start and 

trolysis at the time point when the water is supplied to .55 stop the.energization of thawatertreatmentunit 60. Fur- 

the electrolyzing water level which is. lower than. s the ther, the control section can reverse trie .direction ofthe^ 

. washing water level, : the electroJyz^ be ; ; . .flow of the energUatibh electric current applied-tp trie 

started at earlier timing and continued lor a longer period . pair ot electrodes 33. For intermittent energization, the 
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control section variably sets the ratio between an ener- 
gization period and a non-energization period. Thus, an 
average magnitude of the energization electric current 
during a predetermined period, for example, during a 
period longer than an Intermittent energization cycle 
(hereinafter referred to as "average electric current", 
which may also be cited in the case of the continuous 
energization, in which the average electric current is 
equal to the magnitude of the electric current) is varied, 
white the voltage is kept at a constant level. As a result, 
the power can virtually be adjusted variably. 
[01 09] With reference to a flow chart in Fig. 1 0, an ex- 
planation will be given to a control operation. The fol- 
lowing explanation is directed to a case where the wash- 
ing operation is performed once. Where the washing op- 
eration is performed a plurality of times, the control op- 
eration is performed for each washing operation. Fur- 
ther, the control operation is performed in the same 
manner for the rinsing operation. 
[0110] The washing operation is started and, where 
the electrolyzing process is to be implemented (YES in 
Step S21), an implementation flag indicative of the im- 
plementation of the electrolyzing process is turned on 
(Step S22). Then, the polarities of the pair of electrodes 
33 (or an electric current flow direction) is read out of an 
EEPROM 56 of the control section 20. 
[0111] An electric current flow direction lastly em- 
ployed for the preceding electrolyzing process is stored 
in the EEPROM 56. Where this washing operation is the 
first washing operation performed after the power on, 
for example, an electric current flow direction employed 
for the last rinsing operation in the preceding washing 
process is stored in the EEPROM 56. Where this wash- 
ing operation is the second washing operation in this 
washing process, an electric current flow direction em- 
ployed for the first washing operation in this washing 
process is stored. 

[0112] The electric current flow direction to be em- 
ployed for the energization of the pair of electrodes 33 
in this washing operation is determined so as to be op- 
posite to the electric current flow direction for the ener- 
gization of the pair of electrodes 33 thus read out, and 
the pair of electrodes 33 are energized (Steps S25 to 
S27) . The washing operation is performed (Step S29) 
for a predetermined period of time (NO in Step S30). 
During this period, the magnitude of the energization 
electric current is detected (Step S22A) , and the electric 
current controlling operation is performed for adjust- 
ment of the average electric current according to the 
magnitude of the detected electric current (Step S29A) . 
Further, an overcurrent detecting operation is performed 
(Step S23) . It is judged whether the upper lid 1 9 is open 
or not (Step S23A), and a continuous energization pe- 
riod judging operation is performed (Step S24). 
[0113] That is, if the magnitude of the detected ener- 
gization electric current is greater than a predetermined 
electric current level (NO in Step S23), the energization 
of the electrodes 33 is interrupted (tumedoff) 



(StepS28) . After a lapse of predetermined period, the 
energization is resumed. When the time elapsed from 
the start of the energization in the electrolyzing process 
in this washing operation reaches a continuous ener- 

5 gization period (YES In Step S24), the energization is 
stopped (Step S28). Thereafter, the energization is kept 
off until the end of the washing operation. If it is judged 
that the upper lid 19 is open (YES in Step S23A), the 
energization of the electrodes 33 is interrupted to give 

10 a feeling of safety to the user (Step S28). If it is judged 
that the upper (id 19 is closed (NO in Step S23A), the 
energization of the electrodes 33 is effected. 
[0114] Upon completion of the washing operation 
(YES in Step S30) , the polarities of the electrodes 33 

1& employed in this washing operation is stored in the EEP- 
ROM 56 as the storage means (YES in Step S31 , and 
Step S32). The EEPROM 56 is incorporated in the con- 
trol section 20. Data stored in the EEPROM is rewritable 
and, even if the power key of the machine is turned off 

20 the data is kept retained. 

[0115] Where the electrolyzing process is not per- 
formed (NO in Step S21), the electrodes 33 are not en- 
ergized (Step S28) and, after the washing operation 
(Step S29, and YES in Step S30), the stored polarities 

25 are kept retained without alteration (NO in Step S31). 
[01 16] The energization circuit 30 and the electric cur- 
rent detection circuit 51 are integrally constructed as 
shown in Fig. 11 . That is, there are provided a relay 52 
operated by the control section 20 as a switch forswitch- 

30 ing the electric current flow direction for the energization 
of the pair of electrodes 33, a drive transistor 53 for start- 
ing and stopping the energization of the electrodes 33, 
a protective transistor 54 for protecting the drive tran- 
sistor 53, and a resistor 55 constituting a shunt for de- 

35 tecting the magnitude of the energization electric current 
applied to the pair of electrodes 33. A voltage V2 applied 
to one end of the resistor 55 is monitored for the detec- 
tion of the energization electric current. According to the 
magnitude of the detected energization electric current, 

40 the control section 20 controls the starting and stopping 
of the energization of the electrodes 33. The protective 
transistor 54 is provided as a protective circuit so that 
the energization can be interrupted independently of the 
control section 20. A collector-emitter voltage of the 

45 drive transistor 53 (voltage between V1 and V2) is mon- 
itored and, if the monitored voltage exceeds a predeter- 
mined level, the protective transistor 54 is actuated for 
interruption of the energization through the transistor 53 . 
[0117] The magnitude of the energization electric cur- 

50 rent applied to the electrodes 33 is detected in the afore- 
said manner during the electrolyzing process and, when 
the magnitude of the detected energization electric cur- 
rent is at a normal level, a normal electric current con- 
trolling operation (Step S29A) is performed. When the 

55 magnitude of the detected energization electric current 
is excessively great, an overcurrent controlling opera- 
tion is performed (NO in Step S23, and Step S28). 
[0118] The overcurrent controlling operation and the 
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normal electric current controlling operation are per- .• 
formed so as to cope with a difference in the electric 
current conduction due to the concentration of impurities . 
such as calcium in the water during the electrolysis.. 
When the electric current conduction in theelectrolyzing ' 
chamber 32 is higher, the electric current conduction In 
the energization circuit 30 is relatively reduced for the. 
electric current supply. When the electric current con- 
duction in the electrolyzing chamber 32 is lower, the" - 
electric current conduction in the energization circuit 30 
is relatively increased for the electric current supply.. 
Thus, the average electric current can be kept at a con- 
stant level, e.g., at 1 A, whereby the power, required for: 
the electrolyzing process (power required for electrdlyz- ' 
ing a unit amount of water) can be kept at a generally ., 
constant level. As a result, water electrotyzed to a gen- 
erally constant degree can.be obtained. Besides, the 
control of. the average electric current at the constant ■". 
level, the energization is interrupted or stopped if it is 
difficult to control the average electric current Thus, the 
overcurrent can be prevented. Since the average elec- 
tric current can be reduced: to- not .higher than the pre- 
determined level, a temperature' increase of circuit ele- 
ments such as the transistor 53 can be suppressed dur- 
ing the energization i ■ . ^ 
[0119] Jn the overcurrent controlling operation, 'the " 
overcurrent is detected. That is, if the magnitude of the 
energization electric current detected by the electric cur- 
rent detection circuit 51 is greater than a predetermined 
electric current level, the energization of the electrodes 
33 is once interrupted (turned off) fprja predetermined 
period, and then resumed. Where the energization elec- 
tric current exceeds 2A and the collector-emitter voltage 
of the transistor 53 exceeds IV, for example, 4he ener-, 
gization is interrupted for 5 seconds irnmediateiy after : 
the detection of the overcurrent: After a lapse of 5 sec- , 
pnds, the energization is resumed. After the resumption 
of the energization, the detection of the electric current 
is continued in the same manner. .Where the result of 
the detection indicates that the overcurrent;. state. still . 
continues, the resumption, of the. energization may be 
effected only several times, e.g., six times y The ener- 
gization may be resumed under different conditions; For 
example, the same electric current flow direction is em- 
ployed for the energization until the third resumption of 
the energization, and, the opposite electric current flow 
direction is thereafter employed. Where the overcurrent 
is detected even after the final resumption of the ener- 
gization, the energization is stopped.. Even if the. ener- 
gization is stopped after the detection of the overcurrent. - : 
the energization is permitted in the subsequent washing . 
operation and rinsing operation. It is also conceivable 
that the energization is not resumed but kept , stopped 
after the detection of the overcurrent. Where the ener-. 
gization is resumed under different conditions, the elec- 
tric current flow direction as well as the energization pe- 
riod, the voltage and the eject ric current: may variably 
set . It is also conceivable that the energization condi : ' - 
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tiqns are not changed at the resumption! of the energiza- 
tion.- . • • ' . •• 
[0120]- In the normal electric. current controlling oper- 
- ation (Step S29A), the conditions for the energization of 
the.electrodes.33 are varied according to the magnitude 

* ol the energization electric current detected by the elec- 
tric current detection circuit 51 . For example, a continu- 

. bus energization operation andan intermittent energiza- 
. tion operation are "selectively performed. In thejntermit- 
■'. tent energization operattoh, the. energization period .(or . 
" ON-period during which the electric current, actually 
flows) and.::the 'non-energization period. (OFFrperiod) 
may. be predefined as. constant periods; : Alternatively, 
the ratio between the non-energization period and the. 
energization period may variably be set depending. on 

• the magnitude of the detected energization electric curr 
rent, e g , depending on the maximum electric current 
level Otherwise, the voltage may variably be set or the 
magnitude of the energization" electric currehtmay var-. 
iaibly be set; In. addition, the electrtc.current f low direc- 
tion may be changed Where the detected energization 
electric current exceeds 2A and the collector-emitter 
voltage of the transistor 53 is not higher than: M for ex- 

■ ample, . the Intermittent energization operation is per- 
formed with an energization penod of 06 seconds and 
a non-eriergizationpertodbf 4 seconds after the detec 
tion . Where the detected energization electric current is 
greater than 1 A ancLhot greater than 1 .5A, the intermit- 
tent energization operation is performed with an ener- 
gization period of 2 seconds and a. non-energization pe- 
riod of 1 second after the detection: Where the detected 

-energization electric current is greater than 1 .5A and not 

. greater than 2 Avthe intermittent energization operation 
is performed with an energization period of 1 second 
and a non-energization period of 1 second after the de- 
tection Where the detected energization electric current 
js not greater than 1 A, the continuous energization op- 
eration is performed m this state The energization, cir 
cuit 30 and the electric current detection circuit 51 may 
have any: other known construction than the aforesaid 

. construction: : - ■ .. v \. 

'■ [0121 ] The detection of themagnitude of the energiza- 
tion electric current (Step S22A) is. synchronized with 
the energization when the Intermittent energization op- 
eration's performed, 

[01 22] By variably setting the energization conditions 
according to the magnitude of the energization electric 
current applied to the eJ.ectrodes 33 in the norrhal elec- 
tric current contrplfi'ng : operation, the control section 20 
suppresses the overcurrent in the electrolyzing process, 
arid. adjusts the energization- electric. current i.e., the 
power per unit amount of water, in the electrolyzing proc- 
ess when the washing operation is performed with the 
use of a reduced arriount of the ctetergent. For example, 
the energization electric current can be adjusted to max- 
imize the'cleaning effect. Therefore, the densely elec- 
trolyzed water can advantageously be obtained. Fur- . 
. ther, the cleaning capability can be maintained at a high- 
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er level irrespective of the conductivity of the water. 
[01 23] The control section 20 interrupts the energiza- 
tion when the overcurrentto the electrodes 33 is detect- 
ed. Even if the energization electric current is set at a 
higher level for water having a standard electric current 
conduction, for example, the overcurrent can be sup- 
pressed during the electrolysis of electrically more con- 
ductive water. Where the energization is resumed after 
the interruption, the electrolyzing process can be con- 
tinued. Thus, the densely electrolyzed water can advan- 
tageously be obtained. 

[0124] The power, particularly, the average electric 
current can be maintained generally constant through 
the electric current controlling operation including the in- 
termittent energization operation. Therefore, the con- 
struction of the energization circuit 30 can be simplified. 
[0125] By reversing the flow direction of the electric 
current applied to the water treatment unit 60 for each 
of the predetermined unit operations, e.g., the washing 
operation and the rinsing operation, in the washing proc- 
ess, the polarities of the electrodes 33 are alternated, 
so that one of the electrodes 33 is prevented from being 
kept at one polarity. As a result, excessive wear of one 
of the electrodes 33 can be suppressed which may oc- 
cur due to the non-alternation of the polarities. 
[0126] Since the electric current flow direction is re- 
versed for each unit operation in the washing process, 
the electrolyzing process can continuously be per- 
formed with higher efficiency without the reversal of the 
electric current flow direction during the electrolyzing 
process. Therefore, the densely electrolyzed water can 
advantageously be obtained. 

[0127] Further, the f lowdirectlon of the electric current 
applied to the electrodes 33 is stored after each of the 
predetermined operations, e.g., the washing operation 
and the rinsing operation, in the washing process, and 
reversed on the basis of the previous electric current 
flow direction. Thus, the electric current flow direction 
employed for the preceding operation can assuredly be 
switched to an electric current flow direction to be em- 
ployed for the subsequent operation . Therefore, the 
wear of one of the electrodes 33 can be suppressed ir- 
respective of the operations performed in the washing 
process. Even if the washing operation is repeated 
many times in the washing process, for example, there 
is no possibility that one of the electrodes 33 is kept at 
one polarity. 

[0128] It is more preferred that the storage means is 
adapted to retain stored data therein irrespective of the 
ON/OFF of the power switch. Even where the electro- 
lyzing process is performed three times in every wash- 
ing process, for example, the non-alternation of the po- 
larities of the electrodes can be prevented. 
[0129] In contrast to the arrangement described 
above, it is also conceivable that the next electric current 
flow direction is stored in the storage means and the 
subsequent energization is effected on the basis of the 
data thus stored. It is also conceivable that the storage 



in the storage means Is effected at any other timing in 
the washing process, rather than after the end of an op- 
eration in the washing process. 
[0130] By reducing the energization period in each 

3 unit operation of the washing process to shorter than the 
maximum energization period, the wear of the elec- 
trodes 33 can advantageously be suppressed. This is 
because, if the energization is continued for a long pe- 
riod of time with one of the electrodes 33 kept at one 

10 polarity, the electrodes are more susceptible to wear. 
The maximum energization period is set at 15 minutes, 
for example. In the case of the intermittent energization, 
the maximum energization period may be defined as a 
period elapsed from the start of the first energization to 

'5 the end of the last energization in the washing process, 
or the sum of the energization periods in which the en- 
ergization is actually effected in the intermittent ener- 
gization in the washing process. 
[0131] Examples of the aforesaid unit operation in the 

20 washing process include the washing operation and the 
rinsing operation, it is also conceivable that the washing 
process includes a plurality of unit operations, for exam- 
ple, the washing process in the aforesaid zero detergent 
course. 

25 [0132] In the meantime, the control section 20 as the 
washing controlling means may perform different con- 
trol operations on the water treatment unit 60 for the re- 
spective courses or, alternatively, perform different con- 
trol operations on components other than the water 

30 treatment unit 60 for the respective courses. 

[01 33] For example, an intermediate dehydrating op- 
eration may be performed after the washing operation 
and the rinsing operation in a washing process. The 
washing process to be performed in this case will be de- 

35 scribed with reference to a flow chart in Fig. 12. In this 
washing process, the following operations are sequen- 
tially performed. That is, the washing process includes 
water supply (Step S41), washing (Step S42), water 
drainage (Step S43), first intermediate dehydration 

*o (Step S44), water supply (step S45). first rinsing (Step 
S46), water drainage (Step S47), second intermediate 
dehydration (Step S48) , water supply (Step S49) , final 
rinsing (Step 550), water drainage (Step S51) and de- 
hydration (Step S52). in the first course, a detergent so- 

45 lution is used in the washing operation in Step S42. In 
the second course, the electrolyzed water is used in the 
washing operation in Step S42. 
[0134] The control section 20 functions as intermedi- 
ate dehydration period reducing means and water drain- 

so age period reducing means according to the present in- 
vention for reducing the periods of the first intermediate 
dehydrating operation, the second intermediate dehy- 
drating operation and the water draining operations 
(Steps S43, S47) in the second course utilizing the elec- 
ts trolyzing process performed by the water treatment unit 
60 as compared with those in the first course employing 
the detergent. 

[0135] The period of the first intermediate dehydrating 
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operation in Step S44 is 6 minutes in the first course, 
and 3 minutes and. 30 seconds in the second course. 
The period of the, second intermediate dehydrating op- 
eration in Step S48 is 3 minutes in the first course.-aYid 
2 minutes in the second course. .The periods of the water 
draining operations in Steps S43, S47 during which the 
water drainage valve is open are each 1 minute and 40 
seconds in the first course, and 1 minute and 10 sec- 
onds inthe second course. Thus, the periods of the re* 
spective operations are set shorter in the second course 
than.in the first course. : 

. [01 36] By thus reducing the intermediate dehydration 
periods in the second course, the time required for the 
washing process in the second course can be reduced. 
Since the second course employs a smaller amount of. 

. the detergent, bubbles can be suppressed which may 
be generated by theagitation of water inthe intermedi- 
ate dehydrating operations after the washing operation 
and the rinsing operation. As a result v the dehydration 
can sufficiently be achieved in a shorter period of tirhe. 
Since the resistance due to the bubbles can be reduced, 
the rotation speed of the washing/dehydration tub 5 can 
rapidly be increased for enhancement of the dehydra* 
tion effect. . 

[0137] By reducing the water drainage periods in they 
second course, the time required for th ^washing proc- 
ess in the second course can be reduced. Since the gen- 
eration of the bubbles can be suppressed inthe second 
course employing a smaller amount of the detergent as 
compared with the first 'course employing a I greater 
amount of the detergent, the water drainage can be • 
achieved in a shorter period of time., 
[0138] In the washing course employing the. deter- 
gent, e.g., in the standard course, the eiectrblyzing de- 
vice 31 may be operated in the rinsing operations (first 
and second rinsing operations), so that the electrolyzed 
water is employed for rinsing the laundry, Thus, the laun^ 
dry can be sterilized while being rinsed. ■„ ' 
[01 39] It is also conceivable that the>lectroryzing de- 
vice31 is operated in the washing operation In the wash-., 
ing course employing the detergent,. e.g., in the standard 
course: However, there is a high. possibility that trie wa- 
. ter containing the detergent is riot property electr6lyzed r 
resuttinginth eovercurrent. Therefore , the epergi2 ati on : 
of the electrodes 33 is, in principle; stopped in the wash- 
ing operation employing the detergent solution to assur- 
edly prevent the overcurrent in the aforesaid ernbodi-: 
. ment. Where the eleclrolyzing process is performed in 
the washing operation employing the detergent as de- 
scribed above, on the other hand, the energization pe- 
riod ortheenergizationelectriccurrent ; is preferably re 1 
duced. Thus, the overcurrent is suppressed and, at the. 
same time, a cleaning capability improving effect and .a 
sterilizing effect of the electrolyzed water can be provid- 
ed in addition to the' cleaning effect of the detergent;: 
thereby, furt her enhancing the cleaning capability. The 
concentration of the detergent is lower in'the rinsing op-, 
eration than in the washing operation. Even if the deter-. 
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gent is used in the washing operation, the electrolysis 
of- the water In the subsequent rinsing operation poses . 
no problem, so that the sterilizing effect of. the electro.-" 
lyzed water can- be provided. 

[0140] The washing machine may have a dry-clean ^ 
ing course in which a dry ^cleaning r detergent is em- 
ployed for trie washing operation. It is pref erred that the 
.water tceatmerit unit 60. is not energized in the dry-clean- 
ing course of the washing machine. Thus/ shrinkage of * 
■the clothes, by th e electrolyzed water can be prevented ; 
That-is, the clothes to be dry-cleaned with the use of the* 
.dry-cleaning detergent. are liable to shrink due to the al- 
kaline electrolyzed water. However, the suppression- of 
the shrinkage of the clothes and the. sterilizing effect can 
be ensured by reducing the period of the energization 
. of this water treatment unit 60 or the energization electric 
current. '• 

[0141 ] - An automatic detergent adding deyice may be. ; 
provided as adding means for automatical]ry. adding a 
proper amouritof the detergent according to the detect- , 
edload. Thus, the detergent, is automatically added in 
:the washing course employing the detergent; e.g.; in the 
standard course, and no detergent is added tri the zero 
detergent, course A conventionally known device may 
be used as the automatic detergent adding device and, 
therefore, no explanation will be given to the construc- 
tion thereof . 

[01 42] Some of ..washing machines of the type adapt- 
ed for the automatic addition of the detergent are de- 
signed to perform a prelim iriary washing operation and, 
after the water drainage, perf orm a main washing qper-. 
.ation. In such a preliminary washing operation, the elec- 
trolyzed water according to the present invention may 
be employed; 

[0143] An explanation will be given to Such a washing 
machine with reference to a timing chart in Fig 13 Com- 
ponents of the washing machine haying the same con- 
structions as those of the washing machine previously 
described are denoted by the same refererice charac- 
ters and no explanation will be given thereto Compo- 
nents haying, different constructions will: mainly be ex : 

. plained. When the washing process is started, water 
supply is started (at a time point t1 1 ). In this water sup- 
ply, water is supplied into the outer tub 2 through a first., 
supply valve without supplying the detergent from the 
automatic detergent;' adding device. When the water 
reaches a predetermined water level (electrolyzing wa : . 

* ter level) in the outer tub 2 (at a time point t12), the pre- 
liminary washing operation is started. That is, the ener- 
gization of the water treatment unit 60 is started tor the 
electrolyzing p rocess s: and the motor 8 is driven to rotate 
the pulsator 7 as "preliminary washing water strearri gen; 
erating means :lri opposite. directions/ When the water 
reaches a water teyel predetermined for the preliminary ,, 
washing operation, the water supply is Stopped (at a 
time point t1 3) . The preliminary washing operatlonis- 

- perfprmedfor^edetermirie^ period. Upon compteUon 
of the preliminary washing operation (at. a time, point 
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t14), the driving of the motor 8 is stopped, and the en- 
ergization of the water treatment unit 60 is stopped to 
stop the electrolyzing process. The water drainage 
valve 15 is opened to once drain the water out of the 
outer tub 2. Then, an intermediate dehydrating opera- 
tion is performed (from a time point t1 5 to a time point 
116). 

[0144] Subsequently, the main washing operation is 
performed. First, a second water supply valve is opened 
(at a time point t1 6) . Thus, the water is supplied into the 
outer tub 2, while the detergent is supplied therein from 
the automatic detergent adding device. When the water 
reaches the electrolyzing water level (at a time point 
t1 7), the main washing operation is started. At this time, 
the motor 8 is driven to perform the washing operation 
with the use of the detergent without performing the 
electrolyzing process. Then, the water is supplied to the 
washing water level, and the washing operation is per- 
formed for a predetermined period ( from a time point 
t1 7 to a time point t1 9). 

[0145] Besides the washing operation employing the 
detergent, the washing operation employing the electro- 
lyzed water may be performed as the main washing op- 
eration. 

[0146] By thus employing the electrolyzed water for 
the preliminary washing operation, the cleaning capa- 
bility in the preliminary washing operation can be en- 
hanced as compared with the preliminary washing op- 
eration employingordinary water. Thus, thecleaningca- 
pability in the main washing operation can be enhanced. 
[01 47] While the embodiment of the present invention 
has thus been described, it should be understood that 
the invention be not limited to the embodiment as will 
be described betow. 

[0148] The electrolyzing device 31 may be a device 
attached to the washing tub 2, e.g., a unit such as the 
water treatment unit 60 attached to the outer tub 2 or a 
device provided inside the outer tub 2, or a device pro- 
vided separately from the washing tub. What is impor- 
tant is that the electrolyzing device 31 is adapted to elec- 
trolyze the water in use for the washing process to im- 
part the water with the cleaning capability without addi- 
tion of the detergent. 

[01 49] The washing machine according to the present 
invention is not limited to the fully automatic washing 
machine. The invention is applicable to a so-called drum 
type washing machine in which the washing tub is con- 
stituted by an outer tub and a drum of horizontal axis 
type provided in the outer tub. Further, the invention is 
applicable to a so-called double tub washing machine 
in which a single washing tub is provided separately 
from a dehydration tub. 

[0150] The water treatment means according to the 
present invention is not limited to the electrolyzing de- 
vice, but any treatment means may be employed which 
performs a specific treatment on tap water to impart the 
tap water with the cleaning capability. Further, the 
present invention is not limited to the electrolysis of the 



tap water alone. For promotion of the electrolysis of the 
tap water, the electrolyzing process may be performed 
on an electrolytic solution prepared by adding salt or so- 
dium hydrogencarbonate to the tap water. 
5 [01 51 ] The water stream generating means according 
to the present invention is not limited to the pulsator. For 
example, the water streams may be generated by rotat- 
ing the washing/dehydration tub. In this case, the wash- 
ing/dehydration tub serves as the water stream gener- 
ic ating means. What is important is that the water stream 
generating means is capable of generating water 
streams within the washing tub. 
[0152] The information means and the second infor- 
mation means according to the present invention are not 
*5 limited to the display means such as the detergent 
amount display section and the zero detergent display 
section. For example, means for notifying the amount of 
the detergent and the non-addition of the detergent by 
voice may be employed. 
£0 [0153] This application claims priority benefits under 
the Convention on the basis of Japanese Patent Appli- 
cations No. 2001-106923 and No. 2001-133252 filed 
with the Japanese Patent Office on April 5, 2001 and on 
April 27, 2001 , respectively, the disclosure thereof being 
25 incorporated herein by reference. 



Claims 

30 i. An electric washing machine comprising a washing 
tub for containing laundry, water level detecting 
means for detecting a level of water supplied into 
the washing tub, and an electrolyzing device for 
electrolyzing the water in use for a washing process 

S3 to impart a cleaning capability to the water without 
addition of a detergent, 

the electric washing machine characterized 
by energization controlling means which starts en- 
ergizing of the electrolyzing device for the electrol- 

40 ysis when the water level detecting means senses 
that the level of the water contained in the washing 
tub reaches a predetermined water level which is 
lower than a water level required for a washing or 
rinsing operation after water supply into the wash- 

45 |ng tub is started for the washing or rinsing opera- 
tion. 

2. An electric washing machine comprising a washing 
tub for containing laundry, an electrolyzing device 

50 for electrolyzing water in use for a washing process 
to impart a cleaning capability to the water without 
addition of a detergent, and energization controlling 
means for controlling energization of the electrolyz- 
ing device for the electrolysis, 

55 the electrolyzing device including an electro- 

lyzing chamber, at least one pair of electrodes dis- 
posed in the electrolyzing chamber, and a water 
communication path which permits communication 
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between the electrolyzing chamber and the wash- . : . ing. operation or a rinsing operation when.the see- 
ing tub for water passage, . * pnd course is effected by/the washing controlling: 
the electric washing machine characterized ... means as~compared with that when thVfirst course 
by air supplying means for supplying air into the is effected, 
electrolyzing chamber from a lower portion. of this " a; 
electrolyzing chiamber, wherein" the ' air supplying ; *6. An electric washing m^ine ddmpnsing a washing 
means supplies the. air during the energization by tub for containing laundry and washing the laundry 
the energization controlling means. . therein, and. an. eiectrolyzlhg device for. "ele^ ■ • 
'**..-__ ing water in use fpr a washing process to impart a: 

3. An electric washing machine.comprising a washing , to : ' cieahing ca^abHrty tb fhe water without addition of. 
- tub for containing laundry, an electrolyzing device.. ..^ : a detergent. 

forelectmlyzing water inuse fof a wa^^ : . the. electric washing machine characterized . 
„ to impart a cleaning capability to the water wkhout "■" by washing controlling means which selectively eV 
addition of a detergent, and energization controlling ' fects a first course in which. the detergent is added ~ 
means for controlling energization of the > eiectrblyz- . *5 to water cpntained.in the washjng tub for a. washing 
ing device for the electro lysis, . - : . ' operation arid a secpnd-course in which* the water 
the energization controlling means including electrolyzed 'by the electrolyzing device is em- 
means for detecting en energization; electo ployed for the washing; operation wthout the addi- 
rent, wherein the energization- controlling means . . ; - tion of the; detergent to the water contained in the ... 
changes conditions for.the energization of theelec- ^ . washing tub, and ..... - 
trolyzing device according to the delected energiza- water drainage period redudng means for re« 
tion electric current., - ducihg a period of water drainage from the washing ,r; 

tub when the second course is. effectedbythewash- 

4. An electric wash frig machine ^mprising a washing V : . ingcontrollinigmeahis as compared, with that when 
tub provided. in a housing for containing laundry,.an. 25 :■ : .the first course iseflected. 
electrolyzing device i for electrolyzing water in use 

for a washing process to impart a cleaning capabil- . 7. Ah electric wash^ 

- ity to the water without addition of a detergent; and tub for containing laundry, and an electrolyzing de- 

energization controlling means for controlling ener- , vice for electrolyzing water in use for a washing . 

gization of the electrolyzing device for the electrol $o process to impart a cleaning capability to the water 

ysis, without addition of a detergent, 

the housing having an openable lid covering the electric washing machine characterized 

a loading port through which the laundry Is loaded . byrenergizatlon controlling means which, where the ■•; • 

into and unloaded from the washing tub, detergent is added to water confined in the.wash- ... 

the energization controlling .means including 55 . • jng* tub for the washing process, stops energization . 
means for detecting the opening and closing of the . '■ : of the electrolyzing device during a Washing Opera- 
lid, wherein the energization controlling means. tion but effects the energization of the electrptyzlng 
. stops the energization upon detetf ion, oMhe open- device during a' rinsing operation. .. 

ing of the lid. 

*? *k ."An electric washing nr\acWne comprising a washing . 

5. An electric washing machine comprising a washing . . tub for containing laundry and washing the laundry - 
tub for containing laundry and washing the laundry ^ -' . ^herein, and: an ^ eleclrolyzing device for electrolyz- 
therein, and an electrolyzing deyice^for electrolyzr ; . ing water in use i for a washing process to impart a 
ing water in use for a. washing process to impart a ... , r . .cleaning capability to the water without addition of " 
cleaning capability to the water. without. addition of 4.s *' a detergent. 

a detergent ' tne ©loctric washing machine characterized 

.. the electric washing machine characterized v; . : . by. washing controlling meanswhich selectively ef- 

by washing controlling means which, selectively ;ef- % ... fects a first. course in which the detergent is added 

fects a first course in which-the detergent is added . to water contained in the washing tub for a washing , 

to water contained in the washing tub for a .so : operation and a second course in which the water ; 

operation and a second course in which the water . electrolyzed by . t he . electrolyzing ^device Is em- . , 

electrolyzed by the electrolyzing device is em- . . -ployed for the washing operation -without the addi- ' 

ployed for the washing operation without the addn "V - t!on;of the detergent to the/wate ir contained in the 

tion i of the detergent to the : watercontained in the . - washing tub/ wherein ■ 

washing tub, and . ... 55 . . .the energization controlling 

. intermediate dehydration .period [ reducing - " .. period of energization of the electrolyzing device or 

means for reducing a period of an intermediate de- an energization; electric, current when; the first; 

hydrating operation to be performed after the wash- . -course is effected as compared with that when the". ;.. 
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second course Is effected. 

9. An electric washing machine comprising a washing 
tub for containing laundry, and an electrolyzing de- 
vice for electrolyzing water In use for a washing s 
process to impart a cleaning capability to the water 
without addition of a detergent, 

the electric washing machine characterized 
by energization controlling means which, where a 
dry-cleaning course is predefined for performing the 10 
washing process with the use of a dry-cleaning de- 
tergent, performs one of three control operations in 
the dry-cleaning course, the three control opera- 
tions including a control operation in which ener- 
gization of the electrolyzing device is stopped and 15 
control operations in which an energization period 
or an energization electric current is reduced as 
compared with that in a course accompanying the 
energization of the electrolyzing device. 



20 



10. An electric washing machine comprising a washing 
tub for containing water and laundry and washing 
the laundry therein by agitating the water and the 
laundry, 

the electric washing machine characterized 
by water treatment means for electrolyzing the wa- 
ter to impart a cleaning capability to the water, and 

air bubble generating means for generating 
minute air bubbles by injecting air into the water. 
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